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(57)Abstract: 

PROBLEM TO BE SOLVED: To stabilize ink ejection 
performance even if the positions of an active part and a 
pressure chamber provided in an actuator unit are 
shifted from each other. 

SOLUTION: A channel unit 10 in which a large number of 
pressure chambers 16 are formed and an actuator unit 
20 having a large number of active parts (active part 
group 62) are pasted such that the active part is 
superposed on the pressure chamber 16. The active part 
is set longer than the pressure chamber 16 and set 
narrower than the pressure chamber 1 6. 
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LThis document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While contiguity arrangement of two or more pressure rooms where lay length which an 
end is connected to a regurgitation nozzle, and the other end is connected to an ink source of 
supply, respectively, and connects the both ends is larger than width of face of a direction which 
intersects perpendicularly with it is carried out mutually An actuator unit which has two or more 
activity sections to which capacity of each pressure room is changed counters said two or more 
pressure rooms, and is arranged. In an ink jet arm head which capacity of said pressure room 
which corresponds according to deformation of said activity section is changed, and carries out 
the regurgitation of the ink drop from said regurgitation nozzle An ink jet arm head characterized 
by the length of said activity section prepared in said actuator unit corresponding to each of said 
pressure room being larger than said length lay length of said pressure room. 
[Claim 2] While said actuator unit contains two or more continuation plate layers which consist 
of piezoelectric material by which the laminating was carried out so that said two or more 
pressure rooms may be straddled, and a common electrode common to said two or more 
pressure rooms is arranged at one side of each continuation plate layer An ink jet arm head 
according to claim 1 characterized by a field across which an individual electrode is arranged for 
every pressure room at the other side of each continuation plate layer, and it faced with said 
common electrode of said continuation plate layer and an electrode according to each serving as 
said activity section. 

[Claim 3] An ink jet arm head according to claim 1 or 2 characterized by width of face which 
intersects perpendicularly with said length direction of said activity section being smaller than 
width of face which intersects perpendicularly with said length direction of said pressure room. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the ink jet arm head 

which records on a record medium by breathing out ink. 

[0002] 

[Description of the Prior Art] That on which the passage unit which has the pressure room of a 
large number connected to the nozzle of a large number arranged at one train or two trains as 
an inkjet arm head, respectively, and the actuator unit to which the laminating of the piezo- 
electric sheet countered and prepared in each pressure room was carried out were stuck is 
known. The activity section put with the common electrode held at ground potential and the 
individual electrode arranged in the location corresponding to each pressure room is prepared in 
piezo-electric sheet much more at least in an actuator unit And it is that a common electrode 
makes different potential the individual electrode corresponding to the pressure room which 
should breathe out ink, and it is possible by making the displacement of the activity section carry 
out in the direction of a laminating according to the piezo-electric effect, and fluctuating the 
capacity of the pressure interior of a room to carry out the regurgitation of the ink from a 
nozzle. 

[0003] There are some which have the long and slender configuration (any of a polygon and an 
ellipse are sufficient) where the pressure room met the surface of a passage unit, as an inkjet 
arm head which was mentioned above. With this ink jet arm head, in order to control the 
increment in the power consumption resulting from the electrostatic capacity in the activity 
section, it is small as much as possible in the area of the activity section, that is, Sayori Cho of 
a pressure room also shortens the length of the activity section about the longitudinal direction 
of a pressure room. 

[0004] This point is explained based on drawing 7 and drawing 8 (a). Drawing 7 is the important 
section cross section of the inkjet arm head by the conventional technology. As shown in 
drawing 7 , the inkjet arm head 101 has the passage unit 102 and the actuator unit 104 by which 
the laminating was carried out to this. The passage unit 102 is constituted by the cavity plate 
111 which the actuator unit 104 is stuck and forms two or more pressure rooms 103, a base 
plate 112, the manifold plates 113 and 114 which form the manifold 105 used as the ink passage 
from the ink source of supply which is not illustrated to the pressure room 103, and the nozzle 
plate 115 which has the nozzle 106 which was open for free passage in the pressure room 103. 
The actuator unit 104 is omitted and drawn on each class here, although the laminating of two or 
more piezo-electric sheets is carried out. Each piezo-electric sheet in the actuator unit 104 is 
put with the common electrode 108 common to two or more pressure rooms 103, and two or 
more individual electrodes 109 prepared every pressure room 103, and polarization of the portion 
pinched by the common electrode 108 and the individual electrode 109 of each piezo-electric 
sheet is carried out, and let it be the activity section 107. These activity sections have lapped 
up and down in plane view, respectively. 

[0005] Drawing 8 (a) is drawing showing the physical relationship of the pressure room 103 and 
the activity section 107 in the plane view of drawing 7 . In this inkjet arm head 101, the activity 
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section 107 is formed in the long and slender rectangle parallel to the pressure room 103 so that 
clearly also from drawing 8 (a). Moreover, the center position of length LA of the activity section 
107 of the activity section 107 about the longitudinal direction of the pressure room 103 
corresponds with the center position of the pressure room 103 mostly shorter (LA<LC) than 
length LC of the pressure room 103. 
[0006] 

[Problem(s) to be Solved by the Invention] When carrying out the regurgitation of the ink, it is 
desirable to double the period and timing of a pressure wave which occur in the ink in the 
pressure room 103, and advance to the longitudinal direction according to deformation of the 
activity section 107, and to make the following activity section transform. In this case, alignment 
of the pressure room 103 and activity **** 107 needs to be correctly carried out in a precision 
high about the longitudinal direction of the pressure room 103. It is because the generating 
center of a pressure wave shifts in the direction, consequently the time amount taken for a 
pressure wave to return focusing on the generating shifts from a layout value and the efficient 
ink regurgitation becomes impossible, if both relative location shifts to the longitudinal direction 
of the pressure room 103 as shown in drawing 8 (b). 

[0007] However, since it is the product made from the ceramics which the actuator unit 104 
sintered to generally the passage unit 102 being a product made from a metallic material, it is 
becoming it is difficult to double both size correctly, and difficult to combine the passage unit 
102 and the actuator unit 104 with long-picture-izing of an ink jet arm head in recent years, so 
that alignment of all the pressure rooms 103 and activity **** 107 may be carried out correctly. 
Therefore, even if the amount of location gaps of the activity section and a pressure room 
increases with the formation of many nozzles of an arm head, technology in which stability of ink 
discharging performance can be aimed at is desired. 

[0008] Then, even if the activity section and the pressure room which were established in the 
actuator unit carry out the location gap of the purpose of this invention, it is offering the ink jet 
arm head which can realize stability of ink discharging performance. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, an ink jet arm 
head of claim 1 While contiguity arrangement of two or more pressure rooms where lay length 
which an end is connected to a regurgitation nozzle, and the other end is connected to an ink 
source of supply, respectively, and connects the both ends is larger than width of face of a 
direction which intersects perpendicularly with it is carried out mutually An actuator unit which 
has two or more activity sections to which capacity of each pressure room is changed counters 
said two or more pressure rooms, and is arranged. In an ink jet arm head which capacity of said 
pressure room which corresponds according to deformation of said activity section is changed, 
and carries out the regurgitation of the ink drop from said regurgitation nozzle It is characterized 
by the length of said activity section prepared in said actuator unit corresponding to each of said 
pressure room being larger than said length lay length of said pressure room. 
[0010] Since the length of the activity section prepared in an actuator unit corresponding to 
each of a pressure room is longer than a pressure room according to claim 1, even if a location 
gap of a longitudinal direction arises in the activity section and a pressure room, it decreases 
that an edge location of the activity section turns into a location corresponding to the pressure 
interior of a room, and a generating center of a pressure wave shifts to the travelling direction. 
Therefore, even if it is the case where an arm head is long-picture-ized, stable discharging 
performance can be obtained. Moreover, since an assembly load of an actuator unit and a 
passage unit including a pressure room falls, while being able to simplify a manufacture process, 
it becomes possible to reduce a manufacturing cost. 

[001 1] An ink jet arm head of claim 2 said actuator unit While two or more continuation plate 
layers which consist of piezoelectric material by which the laminating was carried out are 
included so that said two or more pressure rooms may be straddled, and a common electrode 
common to said two or more pressure rooms is arranged at one side of each continuation plate 
. layer An individual electrode is arranged for every pressure room at the other side of each 
continuation plate layer, and it is characterized by a field across which it faced with said 
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common electrode of said continuation plate layer and an electrode according to each serving as 
said activity section. 

[0012] According to claim 2, the length of the activity section can be easily changed only by 

changing area size with which a common electrode and an individual electrode lap. 

[0013] An ink jet arm head of claim 3 is characterized by width of face which intersects 

perpendicularly with said length direction of said activity section being smaller than width of face 

which intersects perpendicularly with said length direction of said pressure room. 

[0014] Since width of face which intersects perpendicularly with the length direction of the 

activity section is smaller than width of face which intersects perpendicularly with the length 

direction of a pressure room according to claim 3, deformation of the activity section is not 

restrained and sensitive volume variation of a pressure room can be efficiently enlarged by 

comparatively small power consumption. 

[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable 1 operation of this invention is 
explained, referring to a drawing. 

[0016] Drawing 1 is the decomposition perspective diagram of the ink jet arm head by the gestalt 
of this operation. As shown in drawing 1 , mostly, on the passage unit 10 of a rectangular 
parallelepiped, the laminating of the isomorphism-like actuator unit 20 is mostly carried out to 
this, and, as for the ink jet arm head 1 of the piezo-electric formula by the gestalt of this 
operation, the flexible flat cable 40 for connection with an external instrument is stuck on the 
actuator unit 20. The ink jet arm head 1 places the regurgitation of the ink upside down from the 
nozzle 54 (refer to drawing 2 and drawing 3 ) which carried out the opening to the inferior- 
surface-olHiongue side of the passage unit 10. 

[0017] Drawing 2 is the decomposition perspective diagram of a passage unit. As shown in 
drawing 2 , by adhesion, the passage unit 10 joins in piles and carries out the laminating of the 
sheet metal with the conductivity of five sheets of a nozzle plate 43, the manifold plates 1 1 and 
12, the spacer plate 13, and the cavity plate 14. In the gestalt of this operation, each plates 11, 
12, 13, and 14 except a nozzle plate 43 are the products made from 42% nickel alloy steel plate, 
and are 50 micrometers - about 150 micrometers in thickness. The nozzle 54 for the ink 
regurgitation of the diameter of minute is formed in the nozzle plate 43 in the shape of [ of two 
trains ] staggered arrangement along the 1st direction (the direction of a long side) in the nozzle 
plate 43 concerned. That is, along with two datum lines parallel to the direction of a long side of 
a nozzle plate 43, many nozzles 54 are drilled in the nozzle plate 43 in the alternate array with 
the minute pitch gap. 

[0018] It is punctured by the manifold plate 12 so that the manifold rooms 12a and 12a of the 
pair as an ink path may extend along the outside of the two datum lines with which the nozzle 54 
was arranged. And in plane view, each manifold room 1 2a is prolonged so that it may lap with the 
train of the pressure room 16 formed in the cavity plate 14 and the train of the pressure room 
16 may be straddled about the direction of a long side. 

[0019] the location almost same in the upper surface of the manifold plate 11 of the manifold 
plate 12 bottom as each manifold room 12a — a plane view configuration — abbreviation — 
manifold room 11a is cut so that the same configuration may . carry out upward disconnection, 
both the manifolds rooms 11a and 12a are united, and one manifold room is formed. 
[0020] Moreover, many pressure rooms 1 6 of the narrow width prolonged in the 2nd direction 
(the direction of a shorter side) which intersects perpendicularly with the cavity plate 14 to the 
center line along the long side are drilled. In the gestalt of this operation, the ratio of the length 
of the pressure room 16 and width of face is about 8. The pressure room 16 is arranged by two 
trains so that the longitudinal direction of the cavity plate 14 may pinch said center line. And it 
has extended near the point of each pressure room 16 over said center line. Therefore, the fields 
near the point of each pressure room 16 overlap mutually about the longitudinal direction of the 
cavity plate 14, and the alternate array of the tip of the pressure room 16 is carried out at two 
trains. 

[0021] The tip of each pressure room 16 is open for free passage through the through tubes 17 
and 17 of the diameter of minute currently drilled by the nozzle 54 of said alternate array in a 
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nozzle plate 43 in the alternate array as well as the spacer plate 13 and the manifold plates 11 
and 1 2. On the other hand, the other end of each pressure room 1 6 is open for free passage 
through the through tube 18 drilled in the right-and-left both-sides part in the spacer plate 13 in 
the manifold rooms 11a and 12a in the manifold plates 11 and 12. Moreover, the feed holes 19a 
and 19b of the pair which was open for free passage, respectively are drilled in right-and-left 
both the manifolds rooms 12a and 12a by the end section about the longitudinal direction of the 
cavity plate 14 and the spacer plate 13. As shown in drawing 2 , the filter 29 for the dust 
removal in the ink supplied to the upper surface of the feed holes 19a and 19a drilled in the end 
section of the cavity plate 14 of the maximum upper layer from the upper ink cartridge (not 
shown) is stretched. 

[0022] After right-and-left both the manifolds rooms 11a, 11a, and 12a and the ink which flowed 
in 12a are distributed in each pressure room 16 through each through tube 18 through feed holes 
19a and 19b, respectively from an ink cartridge, it passes along a through tube 17 from the inside 
of each pressure room 16, and results in the nozzle 54 corresponding to the pressure room 16 
concerned. 

[0023] Drawing 3 is the partial decomposition perspective diagram of the actuator unit 20. As 
shown in drawing 3 , the actuator unit 20 is the structure which carried out the laminating of the 
electrostrictive ceramics sheets (only henceforth "a piezo-electric sheet") 21a, 21b, 21c, 21 d, 
21 e, 21f, 21g, 22, and 23 of nine sheets, and each piezo-electric sheet has the magnitude 
covering the total pressure room 16. It counts upwards including the piezo-electric sheet 22 of 
the lowest layer, and this, and many individual electrodes 24 are formed in the upper surface of 
the odd-numbered piezo-electric sheets 21b, 21d, and 21f. The electrode 24 according to each 
has the narrow width configuration prolonged in the direction of a shorter side of the actuator 
unit 20. Many individual electrodes 24 are arranged by two trains along the direction of a long 
side corresponding to the location of each pressure room 16 in the passage unit 10. The 
potential of the electrode 24 according to each becomes independent and is controllable. 
Moreover, the common electrode 25 is formed in the [ bottom / near the direction edge of a 
shorter side of the upper surface of each even-numbered piezo-electric sheets 21a, 21c, 21 e, 
and 21 g ] field. Thereby, [ near the longitudinal direction edge of the electrode 24 according to 
each ] most overlaps the common electrode 25 in plane view. The common electrode 25 is 
always maintained at fixed potential (ground potential). In addition, the sheets 22 and 23 of the 
maximum upper case and the bottom may be not an electrostrictive ceramics material but 
insulating materials. The thickness of each sheet is 30 micrometers of abbreviation. 
[0024] The common electrode 25 is formed in the shape of [ which is prolonged along a long side 
in the center of the piezo-electric sheets / of an even level eye / 21a, 21c, 21e, and 21g / 
direction of a shorter side ] a plane view abbreviation rectangle so that the pressure rooms 16 
and 16 arranged by two trains along the direction of a long side may be covered in one by plane 
view. Moreover, drawer section 25a of the edge section concerned mostly prolonged covering an 
overall length is prepared in the common electrode 25 in one [ near / which met both piezo- 
electric sheets / of an even level eye /21a 21c, 21 e, and 21 g / shorter sides / the edge 
section ]. 

[0025] and — the part in which it is the surface near the direction edge of a shorter side of the 
even-numbered piezo-electric sheets 21a, 21c, 21 e, and 21 g, and the common electrode 25 is 
not formed — the individual electrode 24 and abbreviation — the dummy individual electrode 26 
with short length is formed with the same width-ofH'ace size. The dummy individual electrode 26 
is formed in the location corresponding to the electrode 24 according to each by plane view. As 
shown in drawing 3 , only fixed distance is isolating the longitudinal direction edge of each 
dummy individual electrode 26 from the common electrode 25. The length of the dummy 
individual electrode 26 is set up so that merits and demerits (L2, L3 «L2)) may be established by 
turns every other layer. Thereby, the location of the side edge in alignment with the longitudinal 
direction of the common electrode 25 is shifted in the direction of a laminating of a piezo- 
electric sheet in the shape of zigzag. With the gestalt of this operation, the length L2 of the 
dummy individual electrode 26 in the bottom to the 2nd layer (piezo-electric sheet 21a) and the 
6th layer (piezo-electric sheet 21 e) is longer than the length L3 of the dummy individual 
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electrode 26 in the 4th layer (piezo-electric sheet 21c) and the 8th layer (piezo-electric sheet 
21 g). 

[0026] It counts upwards including the piezo-electric sheet 22 of the bottom, and this, and the 
dummy common electrode 27 is formed in the location (the location (the direction both ends of a 
long side of a piezo-electric sheet near [ i.e., ]) with which it laps in plane view) corresponding to 
drawer section 25a among the upper surfaces of the odd-numbered piezo-electric sheets 21b, 
21d, and21f. 

[0027] As shown in drawing 1 and drawing 3 , along with the edge section of the long side, the 
surface electrode 30 to each of the electrode 24 according to each and the surface electrode 31 
to drawer section 25a of the common electrode 25 are formed in the upper surface of the piezo- 
electric sheet 23 of the maximum upper case. 

[0028] Furthermore, every one through hole 32 per electrode 24 according to each for 
connecting mutually each surface electrode 30, and the individual electrode 24 and the dummy 
individual electrode 26 of a location (the same vertical location) corresponding to it to the piezo- 
electric sheets 21a, 21b, 21c, 21d, 21e, 21f, 21g, and 23 except the piezo-electric sheet 22 of 
the bottom is drilled. Similarly, some through holes 33 for connecting a surface electrode 31, and 
the drawer section 25a of the common electrode 25 and dummy common electrode 27 of each 
other to the piezo-electric sheets 21b, 21c, 21 d, 21 e, 21 f, 21 g, and 23 except piezo-electric 
sheet 21a of the bottom are drilled. It fills up with the conductive material in a through hole 32 
and 33. And the individual electrode 24, the dummy individual electrode 26, and surface electrode 
30 which lapped in the direction of a laminating are electrically connected through the 
conductive material in each through hole 32, respectively. Similarly, the common electrode 25, 
the dummy common electrode 27, and surface electrode 31 which lapped in the direction of a 
laminating are electrically connected through the conductive material in each through hole 33. 
[0029] In addition, when not forming a through hole 33, the drawer section of all the common 
electrodes 25 is exposed on the 1 side of the actuator unit 20, the connection electrode linked 
to all drawer section 25a is applied so that it may extend in the thickness direction of the 
actuator unit 20, and you may make it connect this connection electrode to the surface 
electrode 31 on the piezo-electric sheet 23 electrically. Moreover, when not forming a through 
hole 32, the edge of all the individual electrodes 24 is exposed on the other sides of the actuator 
unit 20, the connection electrode linked to the individual electrode 24 of the same location as 
the vertical direction is applied to the side of the actuator unit 20, and you may make it connect 
a connection electrode to the surface electrode 30 with which it each corresponds on the piezo- 
electric sheet 23 electrically. 

[0030] The adhesives sheet 41 (refer to drawing 4 ) which consists of synthetic-resin material of 
the ink non-permeability as an adhesives layer is stuck on the whole inferior surface of tongue 
(field which meets the pressure room 16) in the actuator unit 20 of the plate mold of such a 
configuration. Moreover, the actuator unit 20 is being pasted up and fixed to the passage unit 10 
so that the electrode 24 according to each may be arranged by plane view in the location 
corresponding to each of the pressure room 16. Furthermore, when the flexible flat cable 40 piles 
up, various kinds of circuit patterns formed in the flexible flat cable 40 are electrically connected 
with each surface electrodes 30 and 31 in the top side of the actuator unit 20. Polarization 
processing of the piezo-electric sheet inserted into the individual electrode 24 and the common 
electrode 25 is carried out so that it may be well-known. Through the circuit pattern of the 
flexible flat cable 40, the positive high voltage is impressed to the full-individual electrode 24, it 
is connecting the common electrode 25 to a gland, and, specifically, polarization of each piezo- 
electric sheet is carried out in the direction which faces to the common electrode 25 from the 
individual electrode 24. 

[0031] In addition, as a material of the adhesives layer of adhesives sheet 41 grade, it is ink non- 
permeability at least, and has electric insulation, and after applying polyolefine system hot melt 
form adhesives to the actuator unit 20, you may make it paste the passage unit 10, although the 
thing of the shape of a film of the polyamide system hot melt form adhesives which use the 
polyamide resin of a nylon system or the dimer acid base as a principal component, and 
polyester system hot melt form adhesives may be use. 
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[0032] Drawing 4 is a fragmentary sectional view in alignment with the longitudinal direction 
(cross direction of the pressure room 16) of the ink jet arm head 1 by the gestalt of this 
operation. Drawing 5 is a cross section which intersects perpendicularly with it. The field put 
with the common electrode 25 of each piezo-electric sheet in the actuator unit 20 and many 
individual electrodes 24 curves so that it may swell in the thickness direction of a sheet 
lamination, i.e., the direction, according to the piezo-electric effect or may withdraw into it, if 
drive electric field are generated in parallel with the direction of polarization between the 
individual electrode 24 and the common electrode 25. That is, this field serves as the activity 
section 61 displaced by impressing voltage to the individual electrode 24. The activity section 61 
is formed in the shape of an island in each piezo-electric sheet And the activity section 61 
formed in the piezo-electric sheet of seven sheets, respectively is formed in a location where 
corresponding things continue up and down mutually by plane view. Therefore, the seven activity 
sections 61 which continued up and down form a mass of activity **** 62 (refer to drawing 5 
and drawing 6 (a)). 

[0033] In the gestalt of this operation, as for activity **** 62, length has become [ the width of 
face ] a little narrower than the width of face of the pressure room 16 a little long [ Sayori Cho 
of the pressure room 16 ] by plane view. That is, the width of face of the individual electrode 24 
is formed a little more narrowly than the width of face of the pressure room 16, as shown in 
drawing 4 . moreover, as shown in drawing 5 , in the length direction of the pressure room 16, 
each boils the individual electrode 24 and the common electrode 25, and it is formed for a long 
time than the pressure room 16, and Sayori Cho of the pressure room 16 is also a little long, and 
the length of the portion of the piezo-electric sheet inserted into the individual electrode 24 and 
the common electrode 25 is formed. As the physical relationship of the pressure room 1 6 and 
activity **** 62 in the plane view of drawing 5 is furthermore shown in drawing 6 (a), in details 
activity **** 62 It is formed in a long and slender rectangle parallel to the pressure room 16, and 
the center position of length LA of activity **** 62 of activity **** 62 about the longitudinal 
direction of the pressure room 16 corresponds with the center position of the pressure room 16 
mostly for a long time (LA>LC) about 5% rather than length LC of the pressure room 16. 
[0034] Therefore, even if the pressure room 1 6 and activity **** 62 carry out a location gap a 
little with the ink jet arm head 1 of the gestalt of this operation at the longitudinal direction of 
the pressure room 16, ink discharging performance hardly deteriorates. Because, as the pressure 
room 16 and activity **** 62 indicate it in the longitudinal direction of the pressure room 16 as 
location ****** a little at drawing 7 (b) Although the center position of activity **** 62 about 
the longitudinal direction of the pressure room 16 shifts from the center position of the pressure 
room 16 to the longitudinal direction of the pressure room 16 Since the portion which is the edge 
of the longitudinal direction of the pressure room 16 of activity **** 62, and is outside the 
pressure room 1 6 is not displaced substantially and has not contributed to generating of a 
pressure wave by being restrained so that it may not displace in the direction of a laminating 
with the cavity plate 14, As long as the both ends of activity **** 62 are on the cavity plate 14, 
it is because the generating center of a pressure wave does not shift even if a location gap in 
the longitudinal direction of the pressure room 16 takes place. Therefore, even if the ink jet arm 
head 1 of the gestalt of this operation is the case where formed many nozzles and the amount of 
location gaps of the activity section 61 and the pressure room 16 becomes large, it can maintain 
the outstanding discharging performance. Moreover, since the ink jet arm head 1 of the gestalt of 
this operation has the large allowable error over the location gap about the longitudinal direction 
of the pressure room 16, the assembly load of the passage unit 10 and the actuator unit 20 falls. 
Therefore, a manufacturing cost is sharply reducible. 

[0035] As mentioned above, moreover, narrowing the width of face of the individual electrode 24, 
i.e., the width of face of the activity section 61, a little from the width of face of the pressure 
room 16 If width of face of the individual electrode 24 is made larger than the width of face of 
the pressure room 16, the crosswise both ends of the individual electrode 24 will be restrained 
with the cavity plate 14, deformation of the individual electrode 24 will be checked remarkably, 
and effectiveness will get worse, And compared with the case where the area rate of increase by 
the increment in the width of face of the individual electrode 24 increases length, it is large, 
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therefore is because the increment in the power consumption accompanying the increment in 
electrostatic capacity cannot be disregarded. Conversely, with the ink jet arm head 1 of the 
gestalt of this operation, if it says, since the width of face of the activity section 61 is smaller 
than the width of face of the pressure room 16, it is rare to restrain the deformation to the 
direction of a laminating of the activity section 61, and it can enlarge sensitive volume variation 
of the pressure room 1 6 efficiently by comparatively small power consumption. 
[0036] In addition, although Sayori Cho of the pressure room 16 also lengthens the length of the 
individual electrode 24, i.e., the length of the activity section 61, since the ratio of the length of 
the pressure room 16 and width of face is set up comparatively greatly with about 8 with the 
gestalt of this operation In spite of restraining the longitudinal direction both ends of the 
individual electrode 24 with the cavity plate 14, deformation of the individual electrode 24 is 
seldom checked and aggravation of effectiveness hardly arises. Moreover, since the area rate of 
increase by the increment in the length of the individual electrode 24 is comparatively small, 
most increments in the power consumption accompanying the increment in electrostatic 
capacity can be disregarded. In practice, with [ the ratio of the length of the pressure room 1 6 
and width of face ] three [ or more ], aggravation of effectiveness and the increment in power 
consumption hardly become a problem. 

[0037] With the ink jet arm head 1 of the gestalt of this operation, in the usual condition, the 
common electrode 25 is connected to a gland, driver voltage is impressed to the full-individual 
electrode 24, and it is in the condition that activity **** 62 developed in the direction of a 
laminating, and reduced the capacity of the total pressure room 1 6. If the voltage currently 
impressed to the individual electrode 24 is alternatively canceled in order to carry out 
discharging, activity **** 62 will return and the capacity of the pressure room 16 will be 
expanded. Then, while ink is supplied in the pressure room 16 from the manifold rooms 11a and 
12a, the pressure wave which advances in the pressure room 16 at the longitudinal direction 
occurs. To the timing from which a pressure wave reflects at the both ends of a pressure room, 
and becomes an again high pressure in a center, if driver voltage is impressed to the individual 
electrode 24, it will be superimposed on the pressure by the pressure and activity **** 62 of a 
pressure wave developing, and the ink in the pressure room 16 will be breathed out liquid drop- 
like from a nozzle 54. In this case, the regurgitation speed of ink, drop volume, etc. can be 
adjusted to arbitration by setting up suitably the timing which activity **** 62 elongates to a 
pressure wave. Moreover, only when carrying out the regurgitation of the ink rather than 
impressing driver voltage to the full-individual electrode 24 beforehand like the above-mentioned 
operation gestalt the pressure wave to which the thing which voltage is impressed [ thing ] to 
the individual electrode 24, and the capacity of the pressure room 16 is reduced [ thing], and 
makes ink breathe out also remains in the pressure room 16 in the following regurgitation timing 
can be used. 

[0038] Moreover, with the ink jet arm head 1 of the gestalt of this operation, as mentioned 
above, between the actuator unit 20 and the passage unit 10, while the adhesives sheet 41 plays 
the role of the coat which ink is not made to permeate by making the adhesives sheet 41 
intervene so that all the pressure rooms 1 6 may be covered, the actuator unit 20 and the 
passage unit 10 are fixed firmly. Moreover, the actuator unit 20 can be easily manufactured by 
forming an electrode in each piezo-electric sheet by printing etc., and carrying out the laminating 
of piezo-electric sheet of seven sheets 21a, and — to it, while being able to change easily the 
amount of displacement to the pressure room 16 with the number of laminatings of a piezo- 
electric sheet since a laminating is carried out and the actuator unit 20 is constituted so that 
two or more pressure rooms 16 may be straddled. Furthermore, the length of the activity section 
61 can be easily changed by changing the area size with which the individual electrode 24 and 
the common electrode 25 lap. 

[0039] As mentioned above, although the gestalt of suitable 1 operation of this invention was 
explained, as long as it is not restricted to the gestalt of above-mentioned operation and 
indicated to the claim, various design changes are possible for this invention. For example, 
although an actuator unit carries out the laminating of the piezo-electric sheet with which the 
electrode was printed with the gestalt of above-mentioned operation, as long as an actuator unit 
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has the activity section which deforms so that it may not be restricted to such a thing and the 
capacity of a pressure room may be changed, what kind of thing is sufficient as it. Moreover, with 
the gestalt of above-mentioned operation, although the activity section is prepared in all the 
piezo-electric sheets in an actuator unit, the activity section may be prepared only in some 
piezo-electric sheets in the piezo-electric sheet by which the laminating was carried out. 
Moreover, in a configuration of carrying out the laminating of the piezo-electric sheet like the 
gestalt of operation, the common electrode 25 may be formed in the odd-numbered sheet from 
the bottom, and the individual electrode 24 may be formed in the even-numbered sheet, 
respectively. 

[0040] Moreover, with the gestalt of above-mentioned operation, although width of face of the 
activity section is narrowed a little from the width of face of a pressure room, width of face of 
the activity section may be made larger than the width of face of a pressure room. Moreover, the 
array direction of the numbers of laminatings, such as configurations, such as a pressure room 
and the activity section, and a piezo-electric sheet, and a pressure room etc. may be changed 
suitably. 
[0041] 

[Effect of the Invention] As explained above, according to claim 1, are made with the material 
with which an actuator unit differs from a pressure room, or Moreover, when an arm head is 
formed into many nozzles, even if it is difficult to carry out alignment of the activity section and 
the pressure room of an actuator unit correctly, stable discharging performance can be obtained. 
Moreover, since the assembly load of an actuator and a passage unit falls, while being able to 
simplify a manufacture process, it becomes possible to reduce a manufacturing cost. 
[0042] According to claim 2, the length of the activity section can be easily changed only by 
changing the area size with which a common electrode and an individual electrode lap. 
[0043] According to claim 3, sensitive volume variation of a pressure room can be efficiently 
enlarged by comparatively small power consumption. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective diagram of the ink jet arm head by the gestalt of 
1 operation of this invention. 

[Drawing 2] It is the decomposition perspective diagram of the passage unit which constitutes 
the ink jet arm head shown in drawing 1 . 

[Drawing 3] It is the partial decomposition perspective diagram of the actuator unit which 
constitutes the ink jet arm head shown in drawing 1 . 

[Drawing 4] It is a fragmentary sectional view in alignment with the longitudinal direction of the 
ink jet arm head shown in drawing 1 . 

[Drawing 5] It is the fragmentary sectional view which met crosswise [ of the ink jet arm head 
shown in drawing 1 ]. 

[Drawing 6] It is drawing showing the physical relationship of the pressure room and activity 
**** in the plane view in the ink jet arm head shown in drawing 1 . 

[Drawing 7] It is the important section cross section of the ink jet arm head by the conventional 
technology. 

[Drawing 8] It is drawing showing the physical relationship of the pressure room and activity 

**** in the plane view in the ink jet arm head shown in drawing 7 . 

[Description of Notations] 

1 Ink Jet Arm Head 

10 Passage Unit 

16 Pressure Room 

20 Actuator Unit 

22 21a-21g, 23 Piezo-electric sheet 

24 Individual Electrode 

25 Common Electrode 
40 Flexible Flat Cable 
54 Nozzle 

61 Activity Section 

62 Activity **** 
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